Introduction
sessions per week was not given for 19 713 of the centrebased haemodialysis patients. After exclusion of such
The prognosis for haemodialysis patients in Japan is patients, the majority underwent haemodialysis three times reported to be more favourable than in Europe or per week, i.e. 88 693 ( 87.1%) among the total of 101 847 for North America [1 ] . Thus, determining the death pre-whom such information was given. Among these patients receiving thrice weekly centre-based haemodialysis, case mix dictors for haemodialysis patients in Japan would and/or laboratory variables were not satisfactorily clear provide worthwhile information not only for nephrolofor analysis in 16 947 patients. Excluding these patients, gists in Japan, but for the nephrological community 71 746 remained who received thrice weekly centre-based around the world.
haemodialysis.
In the present study, using material from the 1993
To calculate Kt/V and protein catabolic rate ( PCR) corand 1994 surveys of the Patient Registration rectly, it is necessary to know the value of the residual renal urea clearance. Unfortunately, this was not among the items for less than 2 full years were further eliminated from by this method is virtually identical with that calculated by the three-point method of Gotch et al. [5] . the cohort.
According A baseline analysis was performed using a stepwise logistic regression procedure to evaluate case mix variables such as Results age, sex, haemodialysis time, and occurrence of diabetes mellitus. Case mix variables found to be significantly associated with the probability of death were then fixed, and Association of case mix variables with the probability of laboratory variables were added to this logistic regression death model. Table 3 presents the results of the stepwise logistic
The Kt/V and PCR were both considered 'laboratory regression analysis of the case mix variables. The agevariables'. For the sake of convenience, haemodialysis time related x2 values were the highest of all the case mix and body weight decrease during haemodialysis were also included among the laboratory variables. Table 2 indicates variable x2 levels. This shows that age indeed was the the case mix and laboratory variables analysed in the present most important death risk predictor. With every study. In the analyses, the Statistical Analysis System version 10-year increase in age, the risk of death rose 1.81-fold 6 [ 3] was employed.
(95% confidence limits 1.76-1.86). Next to age, diabetes was the most important death predictor. The relative risk of death for diabetic patients was 3.13 Calculation of Kt/V and PCR (95% confidence limits 2.82-3.48). Moreover, the risk Kt/V and PCR were determined according to the procedure of death for women was 0.76 times (95% confidence of Shinzato et al. [4 ] . The Kt/V or PCR value determined limits 0.71-0.82) that found in men. The duration of haemodialysis treatment was not found to be dictor of death. Figure 1 presents the adjusted relative risk of death for patient groups with diÂerent Kt/V, selecting 1.0-1.2 Table 2 . The case mix and laboratory variables analysed in the present study There was a progressive decrease in the probability of death as the haemodialysis time grew longer until it reached 5 hours. *: P <0.05; **: P <0.01; ***: P <0.0001 There was a progressive decrease in the probability of death as the Kt/V became larger until it reached 1.8. But once the Kt/V climbed beyond 1.8, no further decrease in the probability of death was observed. *: P <0.005; **: P <0.0001
as the reference Kt/V range. A progressive decrease in Fig. 3 . Relative risks of diÂerent protein catabolic rates (PCR). the probability of death was seen as Kt/V increased There was a progressive increase in the probability of death as PCR until it reached 1.8; but once the Kt/V climbed beyond fell in the range of less than 0.9 g/kg/day. Especially under 1.8, no further decrease in the probability of death was 0.5 g/kg/day, the probability of death was remarkably high. observed.
*: P <0.0001 Figure 2 shows the adjusted relative risks of death for patient groups with diÂerent duration of haemodialysis times, when a duration 4.0-4.5 h was taken as sessions. Thus, we attempted to assess the importance of the decrement in body weight during haemodialysis the reference range. A progressive decrease in the probability of death was seen as the haemodialysis sessions. This was expressed as the ratio of the diÂer-ence in the weight before and after haemodialysis times increased, at least up to 5 h. Figure 3 gives the adjusted risks of death for patient relative to the weight after the treatment (i.e. percentage weight decrease). Figure 4 shows the adjusted groups with diÂerent PCR, selecting 1.1-1.3 g/kg/day as the reference PCR range. A progressive increase in relative risks of death for patient groups with diÂerent percentage decrease of body weight during the first the probability of death was noted as PCR decreased within the range of less than 0.9 g/kg/day. Especially haemodialysis session of the week. Values of 2-4% were taken as the reference range. As shown in the for values below 0.5 g/kg/day, the probability of death was remarkably high.
figure, both a small percentage weight decrease ( less than 2%) and a large decrease (more than 8%) were The decrease in body weight during haemodialysis reflects the body weight gain in between haemodialysis associated with a greater risk of death.
results that, the death risk decreases progressively up to a Kt/V of 1.8 is in agreement with the findings of Charra et al. [10] . They reported that survival was better in patients whose Kt/V (by the Daugirdas method) was over 1.6 compared with patients whose Kt/V was lower. Moreover, the present results do not contradict the report of Nakai et al. [11] , that the risk of hospitalization was greater in patients whose Kt/V (by the Shinzato method) was less than 1.4, compared with those whose Kt/V was higher.
The present analysis suggests that short haemodialysis times is associated with a greater risk of death. This corroborates the findings of Laurent et al.
[12] and of Held et al. [13 ] who reported that the risk of death is lower in patients given haemodialysis for more than 4.25 h. Nevertheless, one cannot exclude the possibility that the higher risk of death associated with shorter haemodialysis times is attributable to the higher risk associated with lower Kt/V. However, even when times was adjusted for the Kt/V, there was no change than 2% and a large decrease of more than 8% were associated with greater risk of death. *: P <0.01; **: P <0.0001 in the risk of death (data not shown).
Numerous reports pointed to an association between low PCR and greater risk of hospitalization or death Discussion [14, 15] . The present results indicate that patients with a PCR of less than 0.9 g/kg/day have a greater risk Some 92.8% of the dialysis facilities in Japan of death than patients with a PCR greater than cooperated in the 1993 survey on the individual patient 0.9 g/kg/day. case mix and laboratory data, conducted by the Patient
We assume that the decrease in body weight during Registration Committee of the Japanese Society for haemodialysis sessions reflects the increase in body Dialysis Therapy. Therefore, it is not unreasonable to weight between haemodialysis sessions. In our analysis, consider that most Japanese dialysis patients were patients with a weight decrease of less than 2% have a covered. As of 31 December 1993, among the patients greater risk of death than patients with a weight treated in dialysis facilities which reported the weekly decrease of 2-4%. It seems possible that among number of dialysis sessions, some 87.1% of the total patients with a low body weight decrease during 88 693 patients underwent haemodialysis three times haemodialysis, at least some consume an insuÃcient per week. For the present analysis, any patient who amount of food and therefore of water and salt. Thus, had been on haemodialysis for less than 2 years was the high risk of death in patients with a body weight censored. Thus, 53 867 patients were finally available decrease of less than 2% during haemodialysis sessions for evaluation. They represent 44.3% of all patients may in part be attributable to malnutrition. On the undergoing centre-based haemodialysis at the time other hand, patients whose body weight decrease specified. This is considered to be a meaningful fracexceeded 8% also had a higher risk of death, supporting tion. To date there has been no report in the literature the idea that excessive water and salt intake is an in which statistical indices regarding haemodialysis important risk factor. prescription (i.e. Kt/V, PCR etc.) have been gathered
In order to eliminate the influence of diet on the for more than 50 000 haemodialysis patients and anarisk of death associated with greater or less body lysed in terms of death risk.
weight decrease during haemodialysis, the risk was In the present analysis, among case mix variables, adjusted for PCR. As a result, in patients with a body male sex, advanced age and occurrence of diabetes weight decrease of less than 2%, the risk was no longer were significant factors related to the risk of death.
significant, whereas in those experiencing body weight These results agree with those reported by other investdecrease of over 8%, it became greater (data not igators [8, 9] . In the present analysis, the Kt/V was shown). Thus, the higher risk of death associated with significantly greater in females than in males, possibly a body weight decrease of more than 8% may be because of the smaller body size of females (data not underestimated because of the positive eÂect of greater shown). Nevertheless, even when the risk of death protein intake. associated with sex diÂerence was adjusted for Kt/V, the risk was still lower in females than in males, indicating the lower risk of death in females is not caused by greater Kt/V (data not shown).
